In the context of the emerging field of public health services and systems research, this study (i) tested a model of the relationships between public health organizational capacity (OC) for chronic disease prevention, its determinants (organizational supports for evaluation, partnership effectiveness) and one possible outcome of OC (involvement in core chronic disease prevention practices) and (ii) examined differences in the nature of these relationships among organizations operating in more and less facilitating external environments. OC was conceptualized as skills and resources/supports for chronic disease prevention programming. Data were from a census of 210 Canadian public health organizations with mandates for chronic disease prevention. The hypothesized relationships were tested using structural equation modeling. Overall, the results supported the model. Organizational supports for evaluation accounted for 33% of the variance in skills. Skills and resources/supports were directly and strongly related to involvement. Organizations operating within facilitating external contexts for chronic disease prevention had more effective partnerships, more resources/ supports, stronger skills and greater involvement in core chronic disease prevention practices.
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Introduction
As the burden of chronic disease on health system resources increases, there is growing recognition of the need for comprehensive and integrated primary prevention [1] . Public health systems are centrally important to this prevention effort and it is crucial to ensure that these systems, and more specifically the organizations that comprise these systems, have adequate capacity to address the burden effectively [2] . Despite the importance of organizational capacity (OC) to chronic disease prevention (CDP), there is no widely accepted definition of OC in the public health context. Further, systematic explorations of the associations between public health OC, its determinants and its outcomes are rare in the public health and health promotion literatures [3] [4] [5] [6] . Finally, although the importance of broader macro-level influences or external context on OC has been discussed [6, [7] [8] [9] [10] , few studies have empirically examined if the external context in which organizations operate affects the associations between public health OC, its determinants and its outcomes. Attention to effect modification by external context in analyses of OC relationships is critical to advancing our understanding of OC for CDP. These questions are part of the emerging field of public health services and systems research that uses a broad set of disciplinary perspectives to scrutinize the public health systems and their potential to impact population health [11] .
In 2007, drawing on the public health, health promotion, health services and organizational research literatures, we [12] proposed a new conceptual model of the relationship between OC for CDP and one of its many potential outcomes, i.e. level of involvement in CDP practices (figure provided as Supplementary data). The purpose of this study is to test the relationships proposed in our 2007 model [12] between possible determinants of OC, OC and one of its potential outcomes. We used data from a census of Canadian public health organizations with mandates for CDP and/or healthy lifestyle promotion programming [12] .
The way in which external factors affect the relationship between OC and its determinants and outcomes is also of interest. Therefore, a secondary purpose of this study was to examine differences in the nature of these relationships among organizations that report high levels of facilitation from external factors (i.e. government priority for CDP, public priority for CDP and access to external resource tools) and those with external factors reported to be non-facilitative.
The following sections describe the components of our model in greater detail than in our previous publications and present our hypotheses concerning these relationships.
Public health OC for CDP (skills and resources/supports)
We defined OC as skills and resources/supports needed to conduct CDP programming. Although OC has been defined variably borrowing from definitions used in practitioner capacity research [13] and/ or community/OC building for health promotion [14] [15] [16] [17] [18] [19] [20] [21] , OC to tackle a health issue is conceptualized as having at least three domains: organizational commitment, skills and structures [22] . OC in government/non-governmental organizations incorporates the structures, skills and resources required to deliver programs that are responsive to specific health problems [23] . Within cardiovascular disease (CVD) prevention, OC is viewed as a set of skills and resources needed to conduct effective health promotion programs [24] . This definition was expanded to include knowledge [25] and commitments [5] . Others [26] adopted the Singapore Declaration definition of OC [27] as the capability of an organization to promote health, formed by the will to act, infrastructure and leadership. Finally, Naylor et al. [28] included infrastructure, collaboration, an evidence base, and policy and technical expertise as components of OC. Overall, skills and resources/supports to conduct CDP programs emerge in this literature as the two most commonly cited dimensions of OC in the public health context. Skills required by organizations for CDP programming comprise those needed to engage in a fundamental set of requisite practices: assessment of population health needs, identification of relevant practices, program planning, selection and employment of implementation strategies and evaluation of interventions, as well as contentspecific skills required to address behavioral risk factors common to several chronic diseases including unhealthy eating, physical inactivity and tobacco use. Resources and supports refer to the organizational assets needed to implement prevention programming including fiscal, human, material and administrative assets [29] . We hypothesized that the two dimensions of capacity, skills and resources/supports are highly correlated.
Potential determinants of OC
Effective partnerships and intra-organizational supports for evaluation are two of many potential determinants of OC that have attracted attention in the literature [10, 18, 30] . Partnering among organizations is the norm in primary prevention, largely because of the complexity of the current health environment, rising costs associated with implementing multifaceted interventions and challenges Organizational capacity for chronic disease prevention associated with tackling the wider determinants of health and health inequalities [31] [32] [33] [34] [35] . Research on partnerships in public health has focused on identifying the determinants of effective partnering [34] [35] [36] [37] [38] , and some research has examined whether interagency collaboration improves health outcomes [39] [40] [41] . However, very little is known about how partnerships affect the capacity of partner organizations [42] . Although co-operation 'can be more challenging than independent action' [43] and is costly in terms of time and finances [44] , there are numerous possible benefits of partnerships that are aligned with the notion of OC including additional sources of funds, staff and volunteers, information, knowledge and expertise, in-kind resources and contacts and networks [18, 29, 45] .
To ensure ongoing learning about how best to use limited resources, public health organizations need organizational cultures that support evaluation (i.e. leadership valuing learning and evaluation; having the necessary systems, processes and policies for engaging in evaluation; providing communication channels and opportunities to access and disseminate evaluation information so that learning from evaluation is embedded in everyday work). This intraorganizational support for evaluation is seen as a vital determinant of OC [46] [47] . However, actions that shape organizational culture are often unconsciously defined and applied and as a result, the direct influence of organizational culture on OC is often underestimated or not well understood [10] . The construct of organizational support for evaluation is to be differentiated from the conduct of evaluation, which is a component of capacity (i.e. part of the skill set needed to conduct CDP programming). We posit that having higher levels of organizational supports for evaluation leads to greater capacity in general not just higher levels of the capacity sub-component, evaluation. We hypothesized that organizational supports for evaluation correlates with partnership effectiveness and both are directly related to OC.
Potential OC outcomes
Common to all characterizations of OC in the area of public health is the assumption that capacity is linked proximally to performance (i.e. conduct of a set of practices, delivery of programs and services, policies, regulations) and more distally to population health outcomes including risk factor and disease prevalence [6-8, 10, 48] . The proximal outcome of interest in our conceptual model [12] was the degree of involvement in a set of fundamental practices requisite to all types of CDP programming, namely, conducting needs assessment, identifying relevant programs, planning and evaluation. This set of practices is based on the core functions of public health that have been empirically linked to improved population outcomes [49] including among others, reduction in the prevalence of risk factors for chronic disease. We posited that higher levels of OC are associated with higher levels of involvement in CDP practices.
Effect modification of OC relationships
Several factors in the larger social, economic and political context in which public health organizations operate may modify the relationships between OC and its determinants and/or outcomes. These factors include, among others, funding and policy decisions by provincial and national governments, health system reform, public support for CDP, socioeconomic characteristics of the populations served, the burden of chronic disease locally, community priorities, national and global economies, emerging diseases and prevention research systems [7, 8] . The ability of public health organizations to adapt to either minimize the effect of context or take advantage of opportunities has been demonstrated [3] . Therefore, exploring if the associations depicted in conceptual models of public health OC are different at different levels of external context is important to understanding the effectiveness of public health practice. We hypothesized that organizations with high external facilitation report higher mean levels of organizational supports for evaluation, partnership effectiveness, skills, resources and supports and involvement. However, we would not expect to see significant differences in the nature of the relationships between the two groups.
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Materials and methods
From October 2004 to April 2005, data were collected in a telephone survey of all national, provincial and regional-level organizations in Canada with mandates for CDP programming at the population level. These organizations comprised regional health authorities and public health units/agencies (herein referred to as formally mandated regional public health organizations); government departments; national health charities and their provincial/district divisions; other non-governmental and non-profit organizations (herein referred to as nongovernmental organizations); para-governmental health agencies (defined as agencies financed by the government but acting independently of it); resource centers; professional organizations; and coalitions, partnerships, alliances and consortia (herein referred to as grouped organizations). This census of public health organizations in the 10 provinces in Canada was enumerated in an exhaustive Internet search. The search began with a number of initial organizations in each province commonly known to be engaged in CDP that acted as 'seeds'. Information about other CDP organizations was obtained from the seed organization web sites. Those so identified served to identify others and so on until no new organizations could be identified. Provincespecific lists of organizations were reviewed for completeness by senior researchers (one per province) with in-depth knowledge of CDP activity in their respective provinces. Telephone interviews (mean length 43 ± 17 min) were conducted using a structured, close-ended format with one key informant per organization, identified by a senior manager as the individual most knowledgeable about implementation/delivery of CDP programs, practices, campaigns or activities within the organization.
Measures
The hypothesized model consists of five latent variables: organizational supports for evaluation, partnership effectiveness, resources and supports, skills for CDP and involvement in CDP practices. Each latent variable was measured by at least three manifest variables and the items/scales comprising these manifest variables are identified in Table I . A total of 23 variables contributed to the derivation of the 5 latent variables. Development, use and psychometric testing of the measurement tool have been reported [12] . See note in Table I for a brief summary of the process and main findings of instrument development.
Three survey items were used to measure the latent variable organizational supports for evaluation, including level of agreement (5-point Likert scale: 1 ¼ strongly disagree to 5 ¼ strongly agree) with statements regarding the existence of written monitoring and evaluation policy for CDP (SE1), availability of monitoring and evaluation information about CDP work (SE2) and use of lessons learned from monitoring and evaluation of CDP activities (SE3). Partnership effectiveness was measured using five items that asked key informants to rate their level of agreement with the following statements that current levels of partnering with other organizations are adequate (PE1), partnerships are bringing new ideas for CDP to their organization (PE2), partnerships with other organizations are bringing new resources for CDP to their organization (PE3), level of organizational participation in coalitions and networks is adequate (PE4) and number of organizations to which the organization is connected through networks has increased in the last 3 years (PE5). One item and four scales measuring core skills needed for effective CDP programming were used to measure the latent variable skills for CDP. One item rated needs assessment skill (1 ¼ poor to 5 ¼ excellent) in identifying community, cultural and organizations factors that influence CDP activities (S1) and four scales measured skill to evaluate (S2), identify best practices (S3), plan (S4) and implement strategies for CDP programming (S5). Resources and supports was measured using five scales rating level of agreement regarding fiscal, human and organizational assets, namely managerial supports (RS1), staffing supports (RS2), resource adequacy (RS4), internal structure supports (RS5) and senior management supports (RS6) and one single item (RS3) asking respondents to rate the level of organizational priority (1 ¼ very low to Organizational capacity for chronic disease prevention Organizational capacity for chronic disease prevention Items measuring each component of the model were developed or adapted from existing instruments [15, 18, 22, [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] . No item was used exactly as it was originally developed, and no existing scales were used in their entirety. Items were tested for content validity with four researchers recognized nationally for their work in chronic disease health policy, health promotion, public health and dissemination. The questionnaire was pilot testing in nine organizations that delivered prevention activities unrelated to CVD, diabetes, respiratory diseases or cancer. Separate psychometric analyses were undertaken for subsets of items selected to measure each construct in the conceptual framework, to assess unidimensionality and internal consistency. Our scales showed generally excellent internal consistency ( ¼ 0.70-0.88).
Organizational capacity for chronic disease prevention 5 ¼ very high) for CDP. Level of involvement in CDP practices latent variable was measured with one item rating level in needs assessment activity, i.e. 'How would you rate your organization's level of involvement in identifying community, cultural and organizational factors that influence CDP activities?' (I1), and three scales rating involvement in evaluation (I2), identification of best practices (I3) and planning (I4). An external facilitation score was calculated for each organization as follows: (i) responses for each of the three manifest variables (government priority for CDP, public priority for CDP, access to external resource tools for CDP programming) were summed separately (Table II) and (ii) each sum was divided by the number of items in the scale, i.e. 4, 6 and 4, respectively, to get a sub-score. If an organization was missing one or more responses the sum was divided by the number of responses provided; (iii) the three sub-scores were summed and divided by 3 to allow the level of external facilitation to range from '1' (very weak facilitator) to '7' (very strong facilitator) with '4' set as neutral. A total score ! 5 was labelled 'high facilitation' (n ¼ 110) and scores < 5 were labelled 'low facilitation' (n ¼ 106).
Data analyses
To test the hypothesized model (provided as Supplementary data), we used maximum-likelihood estimation structural equation modeling (SEM) with LISREL/PRELIS 8.80. The dataset contained responses from 216 organizations. The analyses were conducted using organizations with complete data only (n ¼ 210). First, data were screened for patterns of missing data, outliers and violations of the assumption of normality [61] . Second, descriptive statistics were computed for the main study variables. Third, independent confirmatory factor analyses were run to compute the composite reliability coefficients of the scores for organizational supports for evaluation, partnership effectiveness, resources and supports, skills and involvement in CDP [62] . Fourth, the measurement and structural models of the hypothesized relationships between organizational supports for evaluation, partnership effectiveness, resources and supports, skills and involvement in CDP were tested using maximumlikelihood estimation. In the path model, the latent factors for OC determinants (i.e. partnership effectiveness and organizational supports for evaluation) were free to correlate. Similarly, the latent factors for OC (skills and resources and supports) were also Response choices for all items ranged from 1 (very weak facilitator) to 7 (very strong facilitator) with 4 set at neutral. Coefficient alpha reliability estimates computed for each multi-item scale were as follows: GP ¼ 0.80; PP ¼ 0.73 and ERT ¼ 0. 83. allowed to correlate. Given how the skills and involvement in CDP constructs were measured (i.e. the same question stem with reference to either skills or involvement), error covariances were freed between similar indicators. Similarly, two items for partnership effectiveness (i.e. 'new partnership-related ideas' and 'new partnership-related resources') were allowed to correlate. Model goodness-of-fit [63] was assessed by the root mean square error of approximation (RMSEA < 0.08), comparative fit index (CFI > 0.90), non-normed fit index (NNFI > 0.90) and the standardized root mean square residual (SRMR values approximating 0.05).
To test for differences in the structural associations between latent variables among organizations with high levels of external facilitators and those with low levels, measurement, latent mean and structural invariance tests were conducted in line with common practice [64, 65] . Furthermore, the latent means and structural paths as outlined in the hypothesized model were tested for significant differences between organizations with high and low external facilitators [64] .
Results
Approximately half of all organizations were formally mandated regional public health organizations, one-quarter was non-governmental organizations, 19% represented grouped organizations and 8% were categorized as 'other'. The majority (71%) provided CDP programming to populations at a regional or sub-provincial level, 24% were engaged in CDP activities at a provincial level and 5% had multi-province mandates. Table III presents selected characteristics of participating organizations.
Features of the measurement model are presented in Table IV . All factor loadings were statistically significant, and the standard errors were low (<0.05). The factor loadings for skills pertaining to needs assessment (S1) and involvement pertaining to needs assessment (I1) were low suggesting some misspecification in the measures. The proportion of explained variance in each indicator (with the exception of S1 and I1) was moderate to high (R 2 values ranging from 0.34 to 0.76), providing evidence of reliability. The correlations among the OC-related latent factors were moderate to strong (P < 0.05) and positive (Table V) .
Fit statistics suggested a good fitting measurement model for the total sample ( Although testing the hypothesized model was conducted using data from all organizations, for descriptive purposes we collapsed these nine organizational types into four mutually exclusive categories: formally mandated public health organizations (ii, iii); non-governmental organizations (v); grouped organizations (ix) and other (i, iv, vi, vii, viii).
Organizational capacity for chronic disease prevention and low external facilitator organizations ( When testing the measurement properties of the model for organizations with high and low external facilitators, there were no meaningful differences (Table VI) . Specifically, there were no statistically significant changes in model fit when the factor structure and loadings were set to be equal across the two groups, which are the minimum criteria to demonstrate no difference in invariance group analyses [66, 67] . Therefore, it is reasonable to suggest that the two groups of organizations (high and low external facilitators) responded to the survey items in the same way and that mean differences are real differences that are not attributed to measurement error. Organizations with high external facilitators had statistically significantly higher means for partnership effectiveness (t ¼ 2.97), resources and supports (t ¼ 2.52), skills for CDP (t ¼ 2.38) and involvement in CDP practices (t ¼ 2.16) compared with organizations with low external facilitators. The mean for organizational supports for evaluation was not significantly different (t ¼ 1.28).
The path model was a good fit for both organizations with high external facilitators ( Organizational supports for evaluation accounted for 34% and 31% of the variance in skills for high and low external facilitators, respectively, while partnership effectiveness accounted for 57% and 2%. The OC factors (skills and resources and supports) had statistically significant effects on involvement for CDP, accounting for 71% and 77% of the variance, respectively (Fig. 1) .
When comparing organizations with high and low external facilitators, partnership effectiveness was not statistically significantly associated with organizational supports for evaluation in the model for organizations with low external facilitators and the path from partnership effectiveness to resources and supports was not significant. This finding was confirmed in final model testing examining structural invariance (baseline model: [62] .
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Discussion
The objective of this study was to test the relationships depicted in our model of public health OC for CDP programming. We hypothesized, based on prior research, that organizational determinants of OC (i.e. organizational supports for evaluation and partnership effectiveness) influence OC (i.e. skills and resources and supports) which in turn influences involvement in CDP practices. Overall, the results showed support for the hypothesized model. All latent factors were correlated, supporting the postulated complexity of OC. Furthermore, these associations were invariant across different strata of external facilitators. However, organizations operating within a more facilitating external context for CDP (i.e. reporting higher scores on variables indicating the presence of government priority for CDP, presence of public priority for CDP and access to external resource tools for CDP programming) had statistically significantly higher mean levels of partnership effectiveness, resources and supports, skills and involvement. This may be because facilitating external factors help organizations develop more capacity or it may be because they remove barriers to developing capacity. We are not able to investigate this tenet in the current dataset. The path from partnership effectiveness to resources and supports was not statistically significant in organizations with less facilitating external environments.
Although organizational skills can be enhanced by an outside group or entity, the development of capacity is essentially an internal process [8] . Our results corroborate this tenet because organizational supports for evaluation (i.e. built into the organizational culture through internal policies and the general way of 'doing business') was directly related to the fundamental set of skills needed for CDP programming. Although evaluation is key to providing an evidence base for future CDP programming, this finding speaks to the importance of institutionalizing evaluation to provide a foundation needed to enact current CDP programs. Having strong internal support for evaluation contributes to the processes of planning, development and implementation, thereby increasing the quality and effectiveness of CDP initiatives [68] . Furthermore, the relationship between organizational supports for evaluation and skills was robust in that the mean level of organizational supports for evaluation and the amount of variance in skills explained by organizational supports for evaluation was similar across organizations irrespective of the external context.
Although by nature external, partnerships are internally driven. Creation of partnerships is a fundamental concept in public health and factors that predict sustainable public health partnerships have been widely reported [6, 44, 69] . This study extends these findings by showing that the presence of partnerships perceived to be effective is directly related to the resources and supports dimension of OC and adds to the limited evidence connecting external collaboration to the capacity of the public health organizations involved in the partnerships [4] . But contrary to the implicit assumption among policy makers that partnerships will aid public health organizations [42] , our findings suggest that collaborating with other organizations may not contribute to building capacity in all circumstances. The strong link between partnership effectiveness and resources and supports among organizations functioning in favorable environments was not significant in organizations reporting a less facilitating context. This result is consistent with the view that working in partnership is demanding on organizations [70] , particularly those grappling with unexpected or overwhelming issues related to outside environmental pressures [71] . Such organizations may not benefit as expected from these collaborative relationships. These results would support the adoption of strategic planning mechanisms to assess the impact of political, economic, sociocultural, environmental and other external influences and determine the added value of entering into new or maintaining current partnerships.
Previous studies have documented wide variation in both funding and staffing levels across local public health systems in the United States and suggest that disparities in these two types of resources may account for much of the variation in N. Hanusaik et al.
performance [72, 73] . Some have explored the influence of public health workforce characteristics such as skills and competencies on public health performance [6, 74] . In our analysis, both skills and resources and supports were directly and strongly related to involvement in CDP practices. This finding adds to the work of Barman and MacIndoe [75] who report that capacity is an independent predictor of organizational practice in nonprofit organizations. Although skills and involvement were measured similarly using the same root question and as such were expected to correlate, SEM accounts for the shared variance resulting from this type of measurement issue. Nonetheless, it is important to consider that these paths might be bi-directional, such that greater involvement in CDP could also be expected to lead to improved skill levels. Longitudinal data are required to examine these relationships further.
Public health delivery systems exist as complex systems comprising many different actors [12, 76] . The few studies that collect public health capacityrelated data at an organizational level have been hampered by small sample sizes and/or limited to one particular type of organization such as public health agencies [4, 5, 26] . Strengths of this analysis include a complete census of all the types of organizations engaged in CDP in Canada and the use of SEM allowing the simultaneous evaluation of multiple relationships in the preventive public health system as a whole. Limitations of this study include the cross-sectional design. Concurrent measurement of the variables precludes specification of the direction of the effects beyond the theory used to develop the model. Although this model was tested in a complete census of CDP organizations, the number of organizations studied was not sufficiently large to allow splitting the data in half to estimate the model twice [77] . It was also not possible to perform cross-validation with an external sample engaged in primary prevention of chronic disease. Therefore, it is not known if the model will generalize to other public health systems beyond Canada. Although key informants were selected as those most knowledgeable about CDP within their respective organizations, data on organizational characteristics and processes provided by a single person may not reliably reflect the inherent complexity of organizations [78] [79] [80] [81] [82] .
Conclusion
Conceptual models are often used in the public health literature to illustrate possible relationships among a set of factors [83] . Although these diagrams help synthesize knowledge, define concepts, generate hypotheses, indicate variables to be operationalized and plan interventions and analytic approaches [84] , empirical testing of the relationships posited is essential if we are to develop better understanding of public health OC for CDP. Situated in the context of the emerging field of public health services and systems research, this study contributes to our understanding of the links between OC, its determinants and outcomes, as well as the effect of external contextual factors on these relationships. This is just one attempt at identifying a substantively meaningful model that fits observed data adequately. There may be other ways to conceptualize the OC process as it pertains to CDP efforts within the public health system.
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